
Table 12-9. Evaluation of compliance with ARARs and TBCs for ARA-16, Alternative 1: No Action. 
Met 

ARAR or TBC Type Citation EValUatiOn” 
Idaho Hazardous Waste 
Management Act 
Resource Conservation and 
Recovery Act 

Action 

Action 

Toxic Substance Contml Act 
National Emission Standards 
for Hazardous Air Pollutants 

AdOll 

ACthI 

Idaho Ground Water Quality 
Rule 

Chemical 

Limit of 100 mremlyear TBC 
effective dose equivalent to the 
public tiom exposures to 
external and internal radiation 
sources. 
Limit of 10 mrem/year TECb 
effective dose equivalent to the 
public from airborne releases. 

IDAPA 16.01.05.006, ,008, and ,011, which NO 
incorporate RCRA by reference 
40 CFR 262.11, Hazardous Waste Determination No 
40 CFR 264, Standards for Owners and Operators 
of Hazardous Waste Treatment, Storage, and 
Disposal Facilities 
40 CFR 268, Land Disposal Restrictions 
40 CFR 761, Polychlorinated Biphenyls NO 
40 CFR 61.92 and .93, national emission standards Yes 
for emissions of radionuclides other than radon 
from DOE facilities 
IDAPA 16.01.11.200, Groundwater Quality 
Standards 
DOE Order 5400.5, “Radiation Protection of the 
Public and the Environment” 

NO 

No 

DOE Order 5400.5 NO 

72.2.3.7.3 Long-Term Effectiveness and Perrnanenc~Altemative 1 does not provide 
long-term and permanent control of human and environmental exposure to the ARA-16 tank waste. No 
measures are in place to prevent release of contaminants from the site. Therefore, because potential 
releases of contaminants are not prevented, the long-term effectiveness and permanence of the no action 
alternative is considered low. 

12.2.3.1.4 Reduction of Toxicity, Mobility, or Volume Through Treatment-No 
treatment is associated with Alternative 1. Toxicity, mobility, and volume of tank waste would remain 
unchanged with the exception of natural radioactive decay. 

12.2.3.7.5 Short-Term Effectiveness-Alternative 1 can be implemented readily without 
additional risks to the community, workers, or the environment. No specialized equipment, personnel, or 
services are required to implement the no action alternative. 

72.2.3.1.6 Cost-Estimated costs for the no action alternative, $15.7 million, are summarized 
in Table 1 l-3 and presented in detail in Appendix K. Costs for 100 years of monitoring are included. 

12.2.3.7.7 Implementability-No implementation concerns are associated with the no action 
alternative. 
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12.2.3.2 Alternative 3: In Situ Vitrification Evaluation Aspects Common to Alternatives 
3a, 3b7, and 3b2. The common aspects of the in situ vitrification (ISV) alternatives for the ARABS 
waste tank are evaluated in this section. Several elements of the ISV alternatives are equivalent relative 
to the detailed analysis evaluation criteria. These elements are addressed in this section to avoid 
duplication of the information presented in the evaluation of each alternative. Differences between the 
ISV alternatives are discussed in the respective evaluations of the individual alternatives. 

12.2.3.2.1 Overall Protection of Human Health and the Environment-The ISV 
alternatives would provide highly effective, long-term protection of human health and the environment 
for the ARA-16 tank. The potential release of the tank contents would be eliminated, and direct exposure 
to radionuclides would be inhibited by the soil cover placed over the vitrified waste. Therefore, the ISV 
alternatives would meet RAOs and provide overall protection of human health and the environment, 

12.2.3.2.2 Compliance with ARARs and TBCs-The evaluation of the ISV alternatives 
for compliance with the ARARs and TBCs is presented in Table 12-10. The RCRA and IDAPA ARARs 
specific to hazardous waste and TSCA ARARs specific to PCB-contaminated waste apply to the ARA-16 
tank waste. Because a national TSCA operating permit exists for ISV, this alternative will meet the 
TSCA requirements for waste disposal; hence, the TSCA ARAR would be met. In situ vitrification will 
meet all RCRA treatment requirements because the organics will be destroyed and the metals 
immobilized. For Alternative 3a, all RCRA ARARs will be satisfied. However, the transport of the 
ARA-16 waste to Test Area North (TAN) (Alternatives 3bl and 3bl) constitutes disposal of RCRA waste 
in a non-RCRA compliant facility; therefore, a waiver to RCRA disposal requirements would have to be 
obtained in to implement these alternatives. Using dust suppression techniques during construction and 
excavation and controlling the off-gases generated during the ISV process would ensure compliance with 
emissions ARARs. Surveys would be conducted at ARA-16 before any disturbance to determine the 
presence of any cultural resource. In the event culhnal resources are discovered, activities would be 
modified to comply with ARARs. The DOE Order 5400.4 TBC would be met through administrative and 
engineering controls to ensure exposures were within allowable levels. 

12.2.3.2.3 Long-Term Effectiveness and PermanenceThe ISV alternatives provide 
long-term, permanent prevention of a release of the ARA-16 tank contents to the environment and would 
mitigate the potential for human and environmental exposure. The ISV technology would immobilize 
COCs in a glasslike matrix that would resist weathering and isolate the COCs for an estimated period of 
several hundred years. Exposure to direct radiation would be reduced by the addition of a soil cover for 
shielding. The long-term effectiveness and permanence of the soil cover is lower than that for the 
vitrified waste form; therefore, the long-term effectiveness and permanence for Alternative 3a is 
considered moderate. Because the waste would be removed from the site under Alternatives 3bl and 3b2, 
the long-term effectiveness is considered high. 

12.2.3.2.4 Reduction of Toxicity, Mobility, or Volume Through Treatment-h situ 
vitrification of tank contents would nearly eliminate the mobility of the COCs. Neither plant roots nor 
burrowing animals likely would penetrate the vitrified waste, and infiltration would be greatly reduced. 
The volume of waste likely will be reduced. The toxicity of organic COCs would be eliminated but the 
toxicity of the inorganic and radioactive COCs would not be reduced. 

72.2.3.2.5 Short-Term Effectiveness-Any health risks to workers during ISV could be 
effectively mitigated using standard administrative and engineering controls. Though the ARA-16 site 
has been previously disturbed, archeological resources still could be found in the area. Surveys would be 
performed around ARA-16 before any disturbances, and activities modified to comply with ARARs if 
any resources are discovered. The RAOs would be achieved by these alternatives once treatment was 
complete. 
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Table 12-10. Evaluation of compliance with ARARs and TBCs for ARA-16 In Situ Vitrification 
Alternatives 3a, 3b1, and 3b2. 

ARAR or TBC Type 
Met 

Citation Evaluation’ 
Idaho Hazardous Waste 
Management Act 

Resource Conservation and 
Recovery Act 

Toxic Substance Control Act 

Rules for Control of Air Pollution 
in Idaho 

Rules for Control of Air Pollution 
in Idaho 

National Emission Standards for 
Hazardous Air Pollutants 

Action 

Idaho Ground Water Quality Rule Chemical 

Rules for Control of Air Pollution 
in Idaho 

Location 

Native American Graves Protection 
and Repatriation Act 

National Archeological and 
Historic Preservation Act 
Limit of 100 nxemlyear effective 
dose equivalent to the public from 
exposures to external and internal 
radiation sources. 

Limit of 10 mremlyear effective 
dose equivalent to the public from 
airborne releases. 

Action 

Action 

Action 

Action 

Action 

L.ocation 

TBC 

TBC 

IDAPA 16.01.05.M)6,.008,and.011, 
which incorporate RCRA by reference 

40 CFR 262.1 I. Hazardous Waste 
Determination 
40 CFR 264, Standards for Owners and 
Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities 
40 Cl% 268. Land Disposal Restrictions 

40 CFR 761, Polychlorinated Biphenyls 
IDAPA 16.01.01.650-,651. Fugitive Dust 

IDAPA 16.01.0l.210, Preconstruction 
Compliance with Toxic Standards 

IDAPA 16.01.01.585-,586. Toxic Air 
Emissions 

40 CFR 61.92 and .93, national emission 
standards for emissions of radionuclidcs 
other than radon from DOE facilities 

IDAPA 16.01.11.200, Groundwater Quality 
Standards 

IDAPA 16.01.0l.581, Prevention of 
Significant Deterioration 

25 USC 32 

36 CFR 800 

DOE Order 5400.5, “Radiation Protection 
of the Public and the Environment” 

DOE Order 5400.5 

Yes for 3a 
Requires a 
waiver for 3bl 
and 3b2 

Yes for 3a 
Requires a 
waiver for 3bl 
and 3b2 

a. A yes in the Met Evaluation column indicates that the alternative meets the ARAFt or TBC. 

72.2.3.2.6 Implementability-The implementability of all ISV alternatives is considered 
uncertain because ISir has not been demonstrated on buried tanks containing PCB-contaminated mixed 
waste. 

12.2.3.3 Alternative 3a: In Situ Vitrification of the ARA-16 Tankat the Existing Tank Site. 
Alternative 3a consists of vitrifying the ARA-16 tank in place with the surrounding soils. A soil cover 
would be placed over the cooled melt for shielding. 
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72.2.3.3.7 Short-Term Effectiveness-The potential exposure risk to workers during 
vitrification of soil and tank contents at ARA-16 could be significant. However, because the soil and tank 
waste are not directly handled and radiation monitoring and control measures have been demonstrated to 
effectively mitigate risks, the short-term effectiveness of Alternative 3a is, therefore, assessed as 
moderate. Equipment operator and worker exposures would be minimized using established procedures. 
Supplied air and shielding in the form of leaded windows and lead lining on exterior facing surfaces of 
the equipment would be used as needed. 

Construction risks to workers also are a consideration during site preparation and treatment 
activities. These risks result primarily from physical construction hazards such as vehicle accidents or 
personnel injuries. However, the implementation of appropriate health and safety measures for the 
excavation and treatment activities can minimize these risks. 

The environmental impacts resulting from this alternative are dependent on the remedial design and 
required access areas. The surrounding landscape likely would be disturbed because of the equipment 
and vehicles moving in and around the site. However, the impact of these activities would be temporary, 
and the entire site would be restored to match the surrounding landscape at the completion of the project. 

72.2.3.3.2 Cost-The estimated costs for Alternative 3a, $9.4 million, are summarized in 
Table 11-3 and presented in detail in Appendix K. The cost analysis includes post-closure monitoring for 
the duration of the loo-year period of institutional control. 

12.2.3.4 Alternative 3bl: Removal and In Situ Vitrification of the ARA-16 Tank at TAN. 
Alternative 3bl consists of excavating the ARA-16 tank, transporting the tank to TAN, and burying the 
tank in the vicinity of the V-tanks for ISV treatment. The remaining components of the ARA-16 tank 
system (Le., pipes and concrete vault) would be decontaminated and disposed of at the RWMC or the 
proposed ICDF, and the remedialed tank bed would be backfilled and revegetated. In this alternative, 
remediation of any contaminated soils around the tank would be addressed under the contaminated soils 
alternatives (see Section 12.1). 

72.2.3.4.7 Short-Term Effectiveness-The exposure risk to workers during excavation and 
removal of the tank, and transport and burial at TAN could be significant. However, discussions with 
decontamination and dismantlement (D&D) personneP indicate radiation monitoring and control 
measures that have been used in the past to transfer waste from the ARA-16 tank to the Idaho Nuclear 
Technology and Engineering Center (INTEC) Tank Farm will be effective in mitigating risks. Short-term 
effectiveness is, therefore, considered moderate. Equipment operator and worker exposures would be 
minimized using established procedures. Supplied air and shielding in the form of leaded windows and 
lead lining on exterior facing surfaces of the equipment would be used as needed. 

Construction risks to workers also are a consideration during site excavation and tank removal and 
transportation activities. These risks result primarily from physical construction hazards such as vehicle 
accidents or personnel injuries. However, implementation of appropriate health and safety measures for 
the excavation and treatment activities can minimize these risks. 

Environmental impacts resulting from Alternative 3bl are dependent on the remedial design and 
required access areas. Cultural resources are known to exist within WAG 5, and surveys will be 

b. Meservey, R. H., Decontamination and Dismantlement Program, Interdepartmental personal communication with 
9. I. Broomfield, Lockheed Martin Idaho Technologies Company. 
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conducted before any disturbance. Actions will be modified as necessary to meet ARARs. The 
surrounding landscape likely would be disturbed because of the equipment and vehicles moving in and 
around the site. However, the impact of these activities would be temporary, and the entire site would be 
restored to match the surrounding landscape at the completion of the project. 

72.2.3.4.2 /mp/emenfabi/ify-The implementability is uncertain because ISV has not yet 
been approved for remediation of the V-tanks and has not been demonstrated on a buried mixed waste 
tank. The complexity of the tank removal operation relative to safety considerations and administrative 
constraints has not been demonstrated. Significant effort would be required to perform environmental 
assessments, safety analysis, permit preparations, and equipment modifications. 

72.2.3.4.3 Cost-The estimated costs for Alternative 3b1, $3.2 million, are summarized in 
Table 11-3 and presented in detail in Appendix K. The cost analysis incorporates the assumption that 
WAG 5 will pay a proportionate cost of implementing 1% of the ARA-16 tank at TAN. 

12.2.3.5 Alternative 3b2: In Situ Vitriticafion of the AFtA- Tank Waste at TAN. 
Alternative 3b2 consists of excavating the ARA-16 tank, tramfeting the contents of the tanks to drums or 
other containers, shipment to TAN, pumping the contents into one of the V-tanks, and treating the 
contents with the V-tanks. The ARA-16 site would be backfilled and revegetated. The tank, pipes, and 
concrete vault would be decontaminated and disposed of at the RWMC or the proposed ICDF. 
Remediation of any contaminated soils around the tank would b-e addressed under the contaminated soil 
alternatives. 

72*2*3.5.1 Short-Term Effectiveness--The exposure risk to workers during excavation and 
removal of the tank contents, containerization of the tank waste, trans 
of the V-tanks could be significant. However, discussions with D&D ?. 

art to TAN, and injection into one 
mdlcate that radiation monitoring 

and control measures that have been used in the past to transfer waste from the ARA-16 tank to the 
INTEC Tank Farm will be effective in mitigating risks. Short-term effectiveness is, therefore, considered 
moderate. Equipment operator and worker exposures would be minimized using established procedures. 
Supplied air and shielding in the form of leaded windows and lead lining on exterior facing surfaces of 
the equipment would be used as needed. 

Construction risks to workers also are a consideration during site preparation and treatment 
activities. These risks result primarily from physical construction hazards such as vehicle accidents or 
personnel injuries. However, implementation of appropriate health and safety measures for the 
excavation and treatment activities can minimize these risks. 

Environmental impacts resulting from this Alternative 3bl are dependent on the remedial design 
and required access areas. The surrounding landscape likely would be disturbed because of the 
equipment and vehicles moving in and around the site. However, the impact of these activities would be 
temporary, and the entire site would be restored to match the surrounding landscape at the completion of 
the project. 

72.2.3.5.2 Implementability-The implementability is uncertain because ISV has not yet 
been approved for the V-tanks at TAN and 1%’ has not been demonstrated on a buried mixed waste tank. 
The complexity of the tank removal operation relative to safety considerations and administrative 
constraints has not been demonstrated. Significant effort would be required to perform environmental 
assessments, safety analysis, permit preparations, and equipment modifications. 
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72.2.3.5.3 Cost-The estimated costs for Alternative 3b2, $ 3.8 million, are summarized in 
Table 1 l-3 and presented in detail in Appendix K. The cost analysis incorporates the assumption that 
costs for implementing ISV at TAN, including the ARA-16 tank waste, will be absorbed by WAG 1. 

72.2.3.6 Alternative 4: Removal, Ex Situ Thermal Treatment, and Disposal. Alternative 4 
consists of removing and shipping the ARA-16 tank waste for thermal treatment outside of WAG 5, 
disposing of the treatment residuals off-Site, excavating and removing the tank system, decontaminating 
or encapsulating the debris, and disposing of the debris either at a facility off the INEEL or at a disposal 
site on the INEEL. The tank waste would be packaged in a high-integrity container for temporary storage 
at the RWMC until the Advanced Mixed Waste Treatment Facility (AMWTF) becomes operational. It is 
assumed the ARA-16 tank system could be decontaminated and disposed of at the INEEL as low-level 
waste. Remediation of any contaminated soils around the tank would be addressed under the 
contaminated soil alternatives (see Section 12.2.1). 

72,2.3.6.7 Overall Protection of Human Health and the fnvironmenf-Alternative 4 
would provide highly effective, long-term protection of human health and the environment, Removal of 
the tank waste would eliminate potential long-term risks from exposure or contaminant migration, 
Therefore, Alternative 4 meets specified RAOs and provides for overall protection of human health and 
the environment. 

72.2.3X.2 Compliance with ARARs and TBCs-Table 12-l 1 presents the evaluation of 
Alternative 4 for compliance with ARARs and TBCs. The RCRA and IDAFA ARARs specific to 
hazardous waste will be met, and the TSCA ARAR specific to FCB-contaminated waste in the ARA-16 
tank waste will be satisfied. Compliance with the emission control ARARs would be ensured by using 
dust suppression techniques during construction and excavation. Controlling the off-gases generated 
during the thermal treatment process will be the responsibility of the treatment vendor and is not relevant 
to actions conducted within WAG 5. The sites will be surveyed for cultural and archeological resources 
and appropriate actions taken to satisfy ARARs protection of sensitive resources. The DOE Order 5400.5 
TBC would be met through administrative and engineering controls to limit exposures to allowable levels. 

72.2.3.6.3 Long-Term Effectiveness and Permanenc~Altemative 4 provides for 
long-term and permanent prevention of exposure to the ARA-16 tank contents at WAG 5. The long-term 
risks are basically transferred to the treatment and disposal facilities. Management practices for the 
facilities would ensure protection of human health and the environment. The long-term effectiveness and 
permanence of Alternative 4 is considered high. 

72.2.3.6.4 Reduction of Toxicity, Mobility, or Volume Through Treatment-Thermal 
treatment would destroy the organic COCs and significantly reduce the volume of waste. The toxicity of 
the radionuclides and toxic metals would not be reduced, though the mobility of these contaminants in the 
treatment residuals from the AMWTF would be greatly reduced at the disposal location. 

72.2.3.6.5 Short-Term Effectivenes+The exposure risk to workers during excavation, 
removal, containerization, and transport to RWMC could be significant. However, prior waste removal 
activities to transfer waste from ARA-16 to the INTEC Tank Farm demonstrated removal and transport of 
this waste could be performed safely and with minimal worker exposure.b. Short-term effectiveness is, 
therefore, considered moderate. Equipment operator and worker exposures would be minimized using 
established procedures. Supplied air and shielding in the form of leaded windows and lead lining on 
exterior facing surfaces of the equipment would be used as needed. 

Construction risks to workers also are a consideration during excavation, packaging, storage, and 
treatment activities. These risks result primarily from physical constmction hazards such as vehicle 
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Table 12-11. Evaluation of ARARs and TBCs for ARA-16 Alternative 4: Removal, Ex Situ Thermal 
Treatment, and Disposal. 

ARAR or TBC Type Citation 
Met 

Evaluation” 
Idaho Hazardous Waste Management 
Act 

Resource Conservation and Recovery 
Act 

Toxic Substance Control Act 
Rules for Control of Air Pollution in 
Idaho 
Rules for Control of Air Pollution in 
Idaho 

National Emission Standards for 
Hazardous Air Pollutants 

Rules for Control of Air Pollution in 
Idaho 
Native American Graves Protection and 
Repatriation Act 
National Archeological and Historic 
Preservation Act 
Limit of 100 mremlyear effective dose 
equivalent to the public from exposures 
to external and internal radiation sources 
Limit of 10 mrem/year effective dose 
equivalent to the public from airborne 
releases. 

Action 

Action 

Action 
Action 

Action 

Location 

Location 

IDAPA 16.01.05.006, .OB8, and ,011 
which incorporate RCRA by reference 
40 CFR 262.1 l--Hazardous Waste 
Determination 
40 CFR 264-Standards for Owners and 
Operators of Hazardous Waste 
Treatment, Storage, and Disposal 
Facilities 
40 CFR 268-Land Disposal Restrictions 
40 CFR 761-Polychlorinated Biphenyls 
IDAPA 16.01.01.650-.651-Fugitive 
Dust 
IDAPA 16.01.01.210-Preconstruction 
Compliance with Toxic Standards 

IDAPA 16.01.01.58.5-.586-Toxic Air 
Emissions 
40 CFR 61.92 and .93-National 
Emission Standards for Emissions of 
Radionuclides other Than Radon From 
Department of Energy Facilities 
IDAPA 16.01.01.581-Prevention of 
Significant Deterioration 
25 USC 32 

Location 36 CFR 800 

TBC DOE Order 5400.5, “Radiation Protection 
of the Public and the Environment” 

TBC DOE Order 5400.5 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

a. A yes in he Met Evaluation column indicates that the altcmative meets the ARAR or TBBC. 

accidents or personnel injuries. However, implementation of appropriate health and safety measures for 
the excavation and treatment activities can minimize these risks. 

Environmental impacts resulting from this alternative may be significant. Sensitive archeological 
sites may exist at ARA-16. Surveys will be conducted before any disturbance, and actions will be taken 
as necessary to comply with ARARs in the event that resources are discovered during the surveys. 

Remedial action objectives would be achieved by this alternative upon completion of treatment. 
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72.2.3.6.6 Implementability-Alternative 4 is completely implementable. The RWMC 
facility to store the ARA-16 tank waste is operational and the capability exists to package. this waste to 
meet acceptance criteria. Because the AMWTF has not been constructed, some uncertainty is associated 
with the final treatment of the ARA-16 tank waste under this option. However, other waste similar in 
composition to the ARA-16 tank waste currently is in storage pending the availability of treatment; 
therefore, appropriate treatment may reasonably be expected to become available in the future. 

12.2.3.6.7 Cost-The estimated costs for Alternative 4, $4 million, are summarized in 
Table 1 l-3 and presented in detail in Appendix K. 

12.3 Comparative Analysis 

The comparative analysis of the remedial action alternatives is a measurement of the relative 
performance of alternatives against each evaluation criterion. The purpose of the comparison is to 
identify the relative advantages and disadvantages associated with each alternative. The comparative 
analysis does not identify a preferred alternative, but provides sufficient information to enable this 
selection by the appropriate decision makers (i.e., DOE-ID, EPA, and IDHW). The following sections 
present the alternative comparisons relative to each evaluation criterion for the contaminated soils sites, 
the AM-02 sanitary waste system, and the ARA-16 radionuclide tank. Tables 12-12, 12-13, and 12-14 
summarize how each alternative satisfies the RAOs identified in Section 9.3. Tables 12-15, 12-16, and 
12-17 provide a narrative description of the relative performance of each alternative for each evaluation 
criterion, and Table 12-18 summarizes the comparative ranking of alternatives. 

For the contaminated soil sites, the following alternatives were included in the detailed analysis and 
are compared in the discussions that follow: 

. Alternative l-No Action 

. Alternative 3b-Excavation, Consolidation within WAG 5, and Containment using an 
Engineered Barrier 

. Alternative 4a-Removal and Disposal at the INEEL 

. Alternative 4b-Removal and Disposal off the INEEL 

. Alternative Sa-Removal, Ex Site Sorting, and Disposal on the INEEL 

. Alternative 5b-- Removal, Ex Situ Sorting, and Disposal off the lNEEL. 

The alternatives retained for detailed analysis for the AM-02 sanitary waste system are compared 
in the discussions below: 

. Alternative l-No Action 

. Alternative 3-Removal, Ex Situ Thermal Treatment, and Disposal 

Alternative 4-In Situ Stabilization and EncapsulatiomThe alternatives retained for detailed 
analysis for the ARA-16 radionuclide tank also are compared in the discussions below: 
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Table 12-12. Comparison of alternatives for contaminated soils with remedial action objectives. 
Akmati”e 3b 
Excavation, 

Can?.alidatian, and Altelnali”e 5a Akmati”e 5b 
Conminment using an Altenlati”e 4a manative 4b Removal, Er Situ Removal, Rx Situ 

Alternative 1 Fnginead Barrier Removal and Disposal Removd and Disposal 
Ccitelia No action 

Sorting, and Disposal on Treaunent, and Disposal 
(SLI type cover) O”rhelNEEL off the LNQX (helNEEL off the lN!xl. 

Pro,ccti0” of bnlnan health 
!nbibit exposure No additional exposure Expasure prevented by Eliminates potential Eliminates potential Eliminates potential Eliminates pmial 

prevention provided. thick protecti”e covet. exposure by mnoving exposure by removing exposure by removing exposure by removing 
ccmtamination fmm site. contamination from site. codamination from site. contamination from site. 

Protection gf environment 
Inhibit exposures to efologicd NO a**itianal exposure Exposure p,wented by EIiminates potential Ebminates patentid Ehinates potential 
E‘%pWS 

Eliminates potential 
prevention pro”idd hick pmtecti”e cover. exposure by rcmaving exposure by removing exposure by removing exposure by tmwing 

conbmination from site. conCamination from site. contamination from site. contamination from site. 



Table 12-13. Comparison of alternatives for the AM-02 sanitary waste system with remedial action objectives. 
Akernative 3 

Akxnative I Removal, EX situ Tbemlal Trea~nt. and 
criteria 

Altemati”e 4 
No action Disposal In Situ S*ilimtion anti Fnneapsulatian 

Pmtection of human health 

Inhibit exposure No additional exposure prevention provided. Eliminates potential exposure by removing Eliminates potential expnure by removing 
conmmination from site. contamination from site. 

Protection of envlmnmnt 
inhibit expsum to ecological receplan No additional control of environmental exposure Eliminates potential exposure by removing Eliminates patentid expsure by removing 

to contaminated soil. contamination from site. eontamindon from site. 



Table 12-14. Comparison of alternatives for the ARA-16 radionuclide tank with remedial action objectives. 
Altemtivc 3b Alternative 3b2 

.memative I Altemati”c 3a Remaval and 1% of ARA-16 ISV of AR*-16 Talk waste at 
Criteria No action ISV Of AlL&I6 Tank at ARA-I Tank at TAN TAN 

Prevents release by isolating 
and immobilizing the waste. 

Eliminates potemial exposure 
by isolating and i-biking 
waste. 

Eliminates potential exposure 
by removing waste fmm site 
and immobilizing the waste at 
TAN. 

i-bilking the waste at immobilizing the waste at 
TAN. TAN. 

Eliminates potential exposure 
by removing waste from site. 

Eliminates potential exposure 
by removing conmminatian 
from site. 

TAN 
iz LJ 



Table 12-15. Detailed analysis summary for WAG 5 contaminated soil sites. 
Akmative 3b 
Excavation. 

Con.wlidation, and Alternative 4a 
Alternative 1 containment using an ReInoval and Disposal 

cnteria No action Engineed barrier on INFEL 

Human heal* NO reduction in risk. 
protectian 

!&“imnme”tal Allows continued 
pmlection ecological exposures. 

Wi” meet ARAR by Will meet AR.&+ by 
eliminating pentiaJ for eliminating potential for 
windblown-soil windblown-soil 
contnmblation. contiation. 

Would meet ARAFt. 

Not applicable Would meet ARAR 
tiugh use of 
engineering contmls 



Table 12-l 5. (continued). 

Altenlative I 
No action 

AlterwAive 3b 
Exxeavatian, 

Consolidation, and 
Co”,ainment using an 

Engineti barrier 

Altemativc ‘la Altcmative 4b 
RemavaJ and Disposal ReInoval and Disposal 

on INEEl. OfftkINEEL 

*Itemalive 5b 
Removal, Fx Situ 

s.ming. and Dispaal 
off !he INEEL 

Sail separation 

SOW reduction of soil 
req”iring dispasal. 
Yes 



Table 12-15. (continued). 

Altemati”e I 
Criteria NO action 

Not applicable Not applicable Meet.3 preference. Not applicable slamxy preference 
for trearment 
Shon-,eml effectivenesl 
Conununity pmtection No increase in potential 

risks to the public. 
No increase in potential 
risks to the public. 

Slight increase in 
potential risks to die 
public during off-Site 
tE.“SpartatlO”. 

Limited to distubances 
fmm vebiek and 
“lalerial manspan 
activities asociated with 
eXCWHiI”S”d 
tra”sporrariO”. The use 
af dust supp¶essa”ts will 
limit thepmmid for 
ai*mne eontaminatio” 
in tie form of fugitive 
dust. 

Approximately 18 t” 
24 months 

Appmximately 18 f” 
24 monrhs 

Na increase in potential 
risks to *e public. 

WorLen pmtectd by 
wJmi”ismti”e and 
enginting CO”tro,S. 

Limited to distiances 
frmn vebic,e and 
material ua”sp* 
acdvities associated with 
CGWAO”. 
tra”spotiO”, and 
bamier eonslruuclion. ?bf 
use of dust suppressants 
would limit (he potential 
for airborne 
eo”tami”atia” in the 
f”ml of fugitive dust. 

E”“iro”me”tal 
Impacts 

No change fmm existing 
conditions. 

Na applicable 

No constrnction or 
operation imphented 

I”“o,“el awihbk 
constnmion technology 

,nvo,ves available 
ercavation, trearme”f 
and transportad”” 
kdl”ology. 

May ttqllirt additiod 
excavation and 
transportation of roils. 

Ease ofimpkmcnting 
additional action if 

May require repeat af 
feasibility study and 
record of decision 
,XLXeSS. 

Additional remedial 
actions would be 
dirncdt beca”w the 
barier is intended to 
prevent access to 
eo”laminatio”. Banier 
would require removal. 



Table 12-l 5. (continued). 

Alter”ati”e I 
No action 

Monimine of conditions Barrier oerfo-ee can 
is readily iY”pkmented be “m”;lored through 

radiation surveys and can 
be “is”ally assessed on 
the basis of physical 
integrity. 

No “pprovak required. 

None required. 

None required. 

$14 million 

Disposal of a landfill 
within WAG 5 may not 
be accepted by agencies. 

Tile effectiveness in 
re”lwi”g all 
CO”kuni”ated materials 
associated with site is 
easily mo”ilomi 

The eecti”e”ess in 
removing all 
contaminated "latenals 
associated with site is 
easily monitored 

No difficulties identified. 

The effeaivemss in 
re"lo"i"g all 
co"tami"ated "medals 
associated with site is 
easily monitored. 

No difficulties identified. 

$23 million 



Table 12-16. Detailed analysis summary for the ARA-02 Sanitary Waste System. 
Alternative 3 

Alternative 1 Removal, Ex Situ Thermal 
Criteria No action Treatment, and Disposal 

Alternative 4 
In Situ Stabilization and 

Encapsulation 

,daho Hazardous waste m”age”le”t Act- 
DAPA l6.01.05.CO6, .3X, and ,011 
Resource Conservation and Recovery Act 
tdalm Fugitive Dust EmissionsIDAPA 
,6.01.01.650thm”gb.651 

is 
Rules for Cmnml of Air Pollution in Idahc+ 

h 
IDAPA 16.01.01.2tO. and DAPA 

01 16.01.01.585 through 386: 
NEWAt’S CFR 61.92 and .93 

Idaho Gmund Water Quality Rule-DAPA 
16.01.11.200 

Rules for Conml of Air Pollution in Idah”- 
DAPAl6.01.01.581 
Native Annerim Graves Protection and 
Repatriation Act-E “SC 32 
Nathal A~heological and Historic 
Preservation Act-36 CFR ml 

TBCS 
Radiation hvetion of the Public and 
Environment--WE Order 5400.5 
Lone-term effectiveness and ~emanence 

Magnitude of residual risk 

No reduction in risk. 

Allows continued ecolo@.l exposures and 
risk of talk waste release. 

Would “at m&t ARAF. 

Would ““1 meet ARAR 
Not applicable 

Na applicable 

Not applicable 

Wauld meet ARAR. 

Would meet -. 

No change fmm existing risk. 

Would meet IBC through “se of Would meet IBC through use of 
ad”hismtive cmtmk. ad”d”ismti”e cantds. 

No residual risk would remain at site. So”m-tc-recep‘“r pathways elhinated 



Table 12-l 6. (continued). 

Criteria 
Alternative 1 

No action 

Alternative 3 
Removal, Ex Situ Thermal 
Treatment, and Disposal 

Alternative 4 
In Situ Stabilization and 

Encapsulation 
Adequacy and reliability of cant& 

Reduction of taxiciw. mobilin. or volume thmugh tnanent 

Time until action is c”mplete 
hmlementabilitv 

Ability f” consrmn and operate 

Not applicable 

No consmxtion or operation. 

East of implementing additional action if May require repeat of feasibility study and 
necusaly record of decision pmcess. 

Ability to monitor effectiveness bhitoring af conditians is nadily 
implemented 

Not applicable 

Nat applicable 
Not applicable 

Not applicable 

No increase in potential risks to the public 

Nat applicable 

No change fmm existing conditions. 

Eispsal facilities far ueati waste, 
contaminatuf sails and debris are assumed to 
provide &quate and reliable canVOl for the 
period af institutional contml. 

Incineration 
Appmximately 100% 

50 to 80% volunw. reduction, 70% mobility 
reduction and 50% toxicity reduction. 
Not reveaible, but affords long-turn stability. 
No waste would be left at the site. Incineratar 
ash would nmti afier treaunent of the 
seepage pit sludge. 
Meets plzference 

Slight increase in p-xcntial risks to the public 
during VansporWion. 
Waken protected by engineering and 
ad”li”ist¶ative COnmOB. 
thhed 10 disrurbanees horn vehicle and 
material fmnsprf achwbes awciatd with 
excavation of the seepage pit. “se of 
eonfainmenf system with HEPA filtration and 
dust suppressants will significantly limit the 
p.3te”tial for airba”e co”bmbmio”. 

Appmnimately 18 t” 24 month 

Easy, involves available excavation, 
m”sporlatio”, and veamnt tcch”ology 
Easy. The intiemmr residue could be 
stabilized or encapsulated using existing 
tech”ology. 
Sampling wasfe r&dues 10 verify trearme”, 
perfo-cc is easily pecfomxd. 

Stabilized waste form estimated to provide 
&able contml over contamination in waste 
for at kast IMW) years 

Stabilization and encapsulation 

ApprOxi”lately I co% 
20-50% volume ine-, 9XF% mobility 
reduction, 0% moxicity reduction 
Not nvenible, but affords long-term stability 
Stabilized waste form decontaminati”n fluids, 
“red WE. and air pollution conm,, titters 

Meets preference. 

No increase ~II potential z&s to the public. 

Workers pmtecti by engineering and 
ad”CsUative controls. 

Lided to dishubmees from vehicle and 
material transport activities asrcciated with jet 
gmuting of the seepage pit and grouting “f&e 
septic tis and a.ssociated piping. Use of 
containment sysfem with HEPA filtration and 
dust suppressanu will significantly limit the 
potential for &me contamination. 
Approximately t* 1” IS months 

Easy, involvea available gmuthg and 
ca”str”etia” technology 

Moderately difficult. Tk stabilized waste 
form could be excavated, remwed, and 
disposed af is quired 

The effectiveness in stabilizing all 
conIaminanu is easily monitored 





Would meet ARAR through 
use of engineering contmls. 

“oufd met, ARAR by 
imobi,izing contamination 
and monitoring for releases. 

Would meet AtUft through 
“se of engineering comm,s. 

Would m&t ARAR by 
immobilizing contamination and 
monitoring for releases. 

Would meet ARAR dmugh use 
of engineering conm,s. 

Would meet ARAR through 
use ofe”gi”eed”g eontrds. 

Would m-a ARAR by 
immobilizing contamination 
and monitoring for nleaws. 

Would meet ARAR through 
use of engjneedng CO”vo,S. 

Would me.3 EUR. 

Would meet ARAR through 
use of engineering conIm,s. 

Would meet ARAR through 
use of engimxing contmls. 

Would mea AR.%+ through 
“se of engineering CO”tm,S. 

Would me.3 ARAR through 
“se ofengineering CO”bv,S. 





worker pmtectian 

Ease of implementing 
additional action if necessary 

No change from existing 
conditions. 

Nat applicable 

May require repeat of 
feasibility study and 
neord of deckian 
pXeSS. 

Monitoring afcanditions 
is nadily implemenred. 

NO appmvals required 

The effectiven.2.s in 
vitrifying all contaminants is 
easily monitored. 
Difflicult because of the 
pmcncc of RCRA- and 
TSCA-regulated compo”ents 
in the waste. ARAR waivers 
would be qquired. 

Appmximately 18 m  24 months 



s 4.6 million $4.4 millian 



Table 12-18. Comparative ranking of remedial alternatives relative to the CERCLA evaluation criteria. 

Ranked Alternatives 
for the ARA-02 Ranked Alternatives for 

Ranked Alternatives for Sanitary Waste the ARA-16 Radionuclide 
Evaluation criteria Contaminated Soil Sites” Systemb Tank’ 

Overall protection of 
human health and the 
environment 
Compliance with 
ARARs 
Long-term 
effectiveness and 
permanence 

(4a, 4b, 5a, 5b), 3b, 1 

(3b, 4a, 4b, 5a, 5b), 1 

(4a, 4b, 5a, 5b) 3b, 1 

Reduction of toxicity, 
mobility or volume 
through treatment 
Short-term 
effectiveness 
Implementability 

cost 

(5a, 5b), (4a, 4b, 3b, 1) 

1, (3b, 4a), 4b, 5a, 5b 

1, (3b, 4a, 4b), (5a, 5b) 
4a, 1,5a, 5b, (3b, 4b) 

a. Alternatives for contaminated soil sites: 

Alternative l-No Action 

3,4,1 4, (3bl,3b2), 3a, 1 

(3,4), 1 4, 3a, (3b1, 3b2), 1 

3,4,1 (4,3bl, 3b2). 3a, 1 

3.4, 1 (4, 3a, 3b1, 3b2), 1 

4,3. 1 1,3a, 3b1, (3b2,4) 

1,(3,4) 1,4,3a, (3bl,3b2) 

3,4,1 3b1, (3b2,4), 3a, 1 

Alternative 3b-Excavation, Consolidation within WAG 5, and Containment using an Engineered Barrier 
Alternative 4a-Removal and Disposal on the INEEL 
Alternative 4b-Removal and Disposal off the INEBL 
Al&native Sa-Removal, Ex Situ SoRing. and Disposal on the INEEL 
Alternative %-Removal, Ex Situ Sorting. and Disposal off the INEEL. 

b. Alternatives for the ARA-02 seepage pit sludge: 

Alternative I-No Action 
Alternative 3-Removal, Ex Situ Thermal Treatment, and Disposal 
Alternative 4-In Situ Stabilization and Encapsulation. 

c. Alternatives for the ARA-16 tank system and contents: 

Altemalive I-No Action 
Alternative 3a-ISV at the ARA-16 Tank Site at ARA-I 
Alternative 3bl-Removal and ISV of the ARA-16 Tank at TAN 
Alternative 3b2-Removal and ISV of Lhe ARA-16 Tank Contents af TAN 
Alternative &Removal, Ex Situ Thermal Treatment. and Disposal. 
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. Alternative l-No Action 

. Alternative 3a-ISV at the ARA-16 Tank Site at ARA-I 

. Alternative 3bl-Removal and ISV of the ARA-16 Tank at TAN 

. Alternative 3b2-Removal and ISV of the ARA-16 Tank Contents at TAN 

. Alternative 4-Removal, Ex Situ Thermal Treatment, and Disposal 

123.1 Overall Protection of Human Health and the Environment 

The primary measure of this criterion is the ability of an alternative to achieve RAOs for WAG 5 
sites. Alternative 1, no action, would not prevent exposures resulting in risks greater than lE-04 or HIS 
greater than 1.0 for the soils sites, ARA-02, or ARA-16. 

For the contaminated soil sites, Alternatives 4a, 4b, 5a, and 5b (excavation and disposal on-Site or 
off-Site; and excavation, separation, and disposal on-Site or off-Site) would provide the most effective 
long-term protection of human health and the environment because all contamination above risk-based 
levels would be removed from WAG 5. The four alternatives, relative to human health protection, are 
equivalent (i.e., separation would not improve the effectiveness of the remedy). The containment option 
(Alternative 3b: engineered barrier) would meet human health and ecological risk RAOs, but is regarded 
as somewhat less effective than 4a, 4b, 5a, or 5b because of uncertainties that the engineered barrier 
would provide sufficient protection from the longer lived radionuclide Ag-108m and because 
contaminated media would remain within WAG 5. 

For the ARA-02 sanitary waste system, Alternative 3 (excavation, ex situ thermal treatment, and 
disposal) would provide the most effective long-term protection of human health and the environment 
because the contaminated media would be removed from WAG 5. Alternative 4 (in situ stabilization and 
encapsulation) would be somewhat less protective within WAG 5 because the stabilized waste would 
remain at ARA-I. 

For the ARA-16 radionuclide tank, Alternative 4 (excavation, ex situ thermal treatment, and 
disposal) would provide the most effective long-term protection of human health and the environment 
because the contaminated media would be removed from WAG 5, treated, and disposed in an approved 
facility. Alternatives 3bl and 3b2 would be equivalent at protecting human health and the environment, 
because the waste would be removed from WAG 5 and treated to isolate the contaminants in a vitrified 
waste form estimated to maintain integrity for geologic time periods. Alternative 3a would be somewhat 
less protective within WAG 5 because the vitrified tank site would remain at ARA-I and the long-term 
effectiveness of the soil cover is less than the vitrified waste form. 

12.3.2 Compliance with ARARs 

Comparison of compliance with ARARs is su mmarized in Table 12-15 for contaminated soils sites, 
Table 12-16 for ARA-02, and Table 12-17 for ARA-16. The comparative ranking of alternatives relative 
to compliance with ARARs is shown in Table 12-18. The ARARs for Alternative 1 (no action) would not 
be met for the contaminated soil sites, ARA-02, or ARA-16. Alternatives 3b, 4a, 4b, 5a, and 5b for the 
contaminated soil sites would all meet ARARs and are ranked equally. Alternatives 3 and 4 would both 
meet all ARARs for AM-02. Alternatives 4 and 3a for the ARA-16 tank would meet ARARs but 
Alternatives 3bl and 3b2 would not meet ARARs unless ARAR waivers were obtained. 
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12.3.3 Long-Term Effectiveness and Permanence 

Alternative 1 (no action) would provide the least long-term effectiveness and permanence for the 
contaminated soil sites, ARA-02, and ARA-16. Alternatives 4a, 4b, 5a, and 5b for the contaminated soil 
sites (conventional excavation and disposal; and conventional excavation, separation, and disposal) would 
provide the highest degree of long-term effectiveness and permanence because contaminated soil and 
debris would no longer exist at the sites. Engineering or administrative controls at the individual sites 
would not be required if all soil contaminated above PRGs were removed. Alternative 3b (the engineered 
barrier) would be less effective and pe-ent and also would require monitoring, maintenance, and 
5-year reviews during the institutional control period. 

For the ARA-02 sanitary waste system, Alternative 3 (excavation, ex situ thermal treatment, and 
disposal) would provide the highest degree of long-term effectiveness and permanence because the waste 
would be removed from the site. 

For the ARA-16 radionuclide tank, Alternative 4 (excavation, ex situ thermal treatment, and 
disposal) would provide the highest degree of long-term effectiveness and permanence because the waste 
would be removed from the site. Alternatives 3b1, and 3b2 (ISV at ARA-16 or TAN) would be 
somewhat less effective and permanent because direct exposure to radiation would still be a risk at the 
site. Alternative 3a would be less effective because the contamination would remain at WAG 5 and the 
long-term effectiveness of the soil cover is less than the vitrified waste form. Therefore, direct exposure 
to radiation could be a risk in the future 

12.3.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

For the contaminated soil sites only Alternatives 5a and 5b would reduce the volume of 
radiologically contaminated soil requiring disposal and were rated highest among the alternatives for 
contaminated soil relative to this criterion. For both ARA-02 and ARA-16, for all considered alternatives, 
with the exception of Alternative 1 (no action), the waste would be treated to reduce toxicity, mobility, 
and volume. For ARA-02, when compared to Alternative 4, Alternative 3 will provide greater reduction 
in toxicity, mobility and volume. For ARA-16, Alternatives 4, 3a, 3b1, and 3b2 are considered equivalent 
relative to this criterion. 

12.3.5 Short-Term Effectiveness 

For the contaminated soil sites, ARA-02, and ARA-16, Alternative 1 (no action) would be the most 
effective in the short-term because no actions resulting in additional worker exposure would occur. No 
off-Site exposures would occur because none of the sites are located near inhabited areas and no public 
roads are in the vicinity. No additional environmental impacts would result from this alternative other 
than the conditions already existing. Contaminant migration from surface soils via wind and water 
erosion is of concern. As noted previously, the BRA identifies risks that would not be addressed by the 
no action alternative. Furthermore, an assumption incorporated into this evaluation was that sites are 
immediately accessible to the public, Therefore, the no action alternative would not satisfy RAOs. 

Alternatives 3b and 4a for the contaminated soil sites are considered equally effective for 
short-term protection because both involve about the same degree of soil excavation and transport. 
Alternative 4b would be considered slightly less effective because of some increase in potential risk to the 
public in the event of an accident during transportation to an off-Site disposal facility. Alternatives 5a 
and 5b would be less effective than Alternatives 3b, 4a, and 4b in the short-term because additional 
worker exposure would result from the increased handling of radiologically contaminated soil during the 
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separation process. In the short term, Alternative 5b is the least effective of these options because of the 
potential risk to the public from off-Site transportation, 

For ARA-02, in the short term, Alternative 4 is more effective than Alternative 3 because no 
potential receptors would be in direct contact with the seepage pit sludge. However, because the 
contamination levels in the sludge are low, the risk to workers in implementing Alternative 3 would be 
low. 

For ARA-16, Alternatives 3b2 and 4 both involve transfer of the tank waste into another container, 
which would result in the highest risk for exposure. Therefore, these alternatives are considered to be the 
least effective for short-term protection among the options for the tank waste. Alternative 3a is 
considered the most effective for the tank waste because direct exposure to ARA-16 tank contents would 
be avoided. 

12.3.8 lmplementablllty 

Each of the alternatives retained for detailed analysis is technically implementable. Alternative 1 
(no action) would be the most implementable for the soil sites, ARA-02, and ARA-16, because it would 
require no change in existing site conditions. 

For the contaminated soil sites, Alternatives 3b, 4a, and 4b are equally implementable. All use 
conventional excavation equipment and rely on construction techniques that are known to be effective. 
Alternatives 5a and 5b are considered less implementable because of the uncertainties in effectiveness of 
the segmented gate system in reducing the volume of radiologically contaminated soils at WAG 5 sites, 

Alternatives 3 and 4 for the ARA-02 sanitary waste system are equally implementable. Both use 
conventional and readily available equipment and technologies that are known to be effective. The 
facilities for treatment of ARA-02 sludge under Alternative 3 presently exist at the INEEL. The jet 
grouting technique to be used in Alternative 4 was developed and tested at the INEEL, and the equipment 
and methods required to implement this alternative are available commercially. 

Alternative 4 is considered the most implementable for the ARA-16 radionuclide tank after 
Alternative 1. The facilities for storage of ARA-16 waste presently exist, and the equipment and methods 
required to implement this alternative are available. Alternative 3a is considered less implementable 
because ISV of a buried mixed waste tank has not been demonstrated. Alternatives 3bl and 3b2 are the 
least implementable because a decision to perform ISV on the V-tanks at TAN has not been finalized and 
because RCRA disposal waivers would be required to relocate the WAG 5 waste to WAG 1 for disposal. 

12.3.7 Cost 

The comparative ranking of the alternatives relative to present cost is presented in Table 12-18. 
The level of detail used to develop the cost estimates presented is considered appropriate for comparing 
alternatives. Separate cost line items are developed for the primary components of each remedial action 
alternative, such as monitoring, capping, excavation, disposal, and reporting requirements (e.g., the 
RD/RA scope of work and work plans, safety documentation, and progress reports). 

The level of detail presented in the cost estimates is consistent with the level of detail provided in 
the descriptions of each alternative. Additional details in the cost estimates are not considered appropriate 
without supporting detailed designs for each alternative. The uncertainty associated with each cost 
estimate increases with the complexity of the alternative. 
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